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THE STUDY OF TEACHER BEHAVIORS IN
AN ADAPTIVE LEARNING ENVIRONMENT

C. Dianne Colbert
and

Margaret C. Wang

University of Pittsburgh

In spite of the fact that a considerable amount of work has been

devoted to the design and implementation of school learning environments

that arepdaptive to individual differences during the past decade, very
few systematic documentations of the classroom processes and student

learning outcomes under such learning environments ate available.

objective of the study described in this paper is to characterize behaviors
of teachers and students functioning in a learning environment designed to
adapt to the learning needs of the individual students. Specifically we

were interested in studying the characteristic behavior of teachers and

students functioning under an adaptive learning environment (ALE) to
determine (a) the extent to which salient teacher behavio4specified by

the developers of the ALE are exhibited by teachers in implementing the ALE,

(b) the characteristic nature of the classroom processes and interactions

between teachers and students under the ALE, and (c) the extent to phich

contextual variables suih"as subject matter, time, size of the instruaional

group, and certain student characteristics altered teacher behaviors.

The Design

Setting.

1

The study was carried out in a multi-aged primary classroom with 46,

ve to eight year oldi, two-head teachers and one instructional aide. The

instructional program implemented in this particular primary classroom

consisted of a prescriptive component, which includes a series of highly

structured curricula designed for teaching basic skills, and a relatively

open4ftded exploratory learning component aimed_ at fostering a hide range

of social skills and general cognitive growth in students. The exploratory

component includes *such activities as sociodramatic play, block construction,

game playing on computers, reading, creative writing, listening to stories or



-music, creaLive arts, and exploration projects in science, math and social

studies. These activities are generally self-selected by students. The

program is implemented under an instructional-learning management; system,
s

the Self - Schedule System (Wang, 1974). Under this learning mlikagement

system, students are encouraged to-talce the responsibility for planning
'-

when to do the teacher prescribed activiffes and what specific exploratory

learning activities they want to do. Students arc responsible for completing '4

all the teacher - prescribed activities. and at least-two exploratory or pre-
.

seriptive activities of his-her own choice each day:---The primary goal of
,

the program is to develop in students increasing competence la tticing

responsibility for planning and carrying out school learning while, at the

szme time, insuring mastery of basic skills.

Method

Systematic observation of teacher and student classroom behaviors was

the technique used for data collection for this study. Two pre-planned

observation schedules, the Salient Teacher Behavior Observation Schedule (STBOS)

and. Student Behavior Observation Schedule (SBOS) were used to record fr7quencies

of observed teacher and student behaviors under the ALE.

The STBOS was designed by Colbert (1976) to examine yhe presence or

absence of teacher characteristics and competencies related to major functions

necessary for effective implementation of ALE's.. The STBOS was developed on

the,basis of the specification of the reles of the teacher man adapavt

learing environment, by the program developerI and through-assembling reports

of critical incidents (Ryans, 1960) observed in the classi=er performz.nce

of teachers. For the present study, the STBOS was used to describe teacher

behaviors relating to two major behavioral categories, the consultant instruc-

tlenal functions and the management functions. The tonsultant functions section

of the STBOS consists.of.10 items designed to identify the frequency with .

which the teacher performs behaviors which encourage, support and reinforce

learners to be self-directed and self-evaluative. The management function

section of the STBOS records the frequricy with which teachers perform

behaviors which establish and maintaiS a classroom climate that provide an
P

opportunity for positive interacti4 among participants within space, time

4

.1



3

and materials constraints, This subsection consists of 13 items, Space

is also provided on the STBOS form to record behavior occurrences in

accoriance to subject areas (math, reading, and exploratory) as well as the

size of the instructional group (i.e., independent, smal: or whole group).

A sample nf the STBOS form is included in Appendix A.

The SBOS was used to investigate pupil behavior or reciprocal behavior

in response to teacher behavior in the ALE (Wang. 1972). The SBOS -was designed

to obtain information on (a) the fretoency of student-teacher Oteractions

and their purposes (whether it is for instructional or management purposes),

(b) the frequency and purposes of interactions among students (whether it

is for constructive ideas sharing or disruptive purposes), and (c) the

percentage of time students spent working in group interactive, group parallel,

or individual modes, and (0 the extent to which.children exhibit On task or

distracted behaviors. The SBOS has been used in several previous classroom

process studies, and its validity and reliability have.been reported elsewhere

(tang, 1976).

Procedures

Using the STBOS, teachers were observed in 10-minute intervals for a

total'of 180 minutes over a six-week period. A systematic observation

schedule was preplanned to insure adequate coverage of small groups of students,

as well as OIth individuals, and teachers t "aching in a variety of sabjects

(e.g., reading, math and exploratory). Students were observe4 using the

_SBOS. Eight separate observations of five one-minute intervals were 'made.

on all students included in the class.- A total of 40 minutes of observation

were made on each student. To control for time variations, a specified

schedule for'in observatibn was set up to insure that an observation record

was made for each child during each different time segment of the school day.

No child was observed twice on the same day.

Results

Teacher Behavior Patterns

-To-46fOrmlne the extent to which the two teachers exhibited the salient A-
.

teacher behaviors when implementing ihe ALE ifl classroom settings., we examined

the observed frequencies of the overall behaviors-exhibited by the teachers

5
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under each of the two behavioral categories. Table I summarizea the frequency
of teacher behaviors "oy function, size of instructional group and .,ubject
matter. The percentage reported in"Table I was calculated by diyiding the
number of observed behavioits per a given category hj the total number of
observed behaviors: As reported in Table I, 52.3% of all teacher behaviors
were consultant functions and 47.7% were management functi-ns. Table I also
supaarczes teacher behaviors data according to size of instructional group
and subject matter. For example, 52.9% of all teacher behaviors in independent,
math instruction were consultant functiOns while 47.1% were manageeent functions.

Insert Table I about here

To further differentiate
teacher behaviors by subject matter/size of

instructional group, we'divided the number of observed behaviors in agiven
subject areaand its instructional group size by the total number of observed
behaviors. As reported in Table 2, 49.7% of all teacher behaviors ob;erved
occurred during the teaching of reading, 32.2% during math and,18.1% during
exploratory. Additionally, Table 2 indicates that 81.1% of all behaviors
were observed during independent (one -one) teacher-pupil interactions and
18.7% during small group. No whole group interactions were observed. These
particular results indicate that two contextual variables, subject matter and
size of instructional group, affect ,each ilt. behavior patterns and therefore,
classroom processes.

Insert Table 2 about here

To further describe teacher behaVior patterns, the data were analyzed by
it to identify the specific behaviors whit* teachers demonstrated. This
data is sumesrized in Tables 3 and 4. Table 3 reports percentage of consultant
functions per item. For examige,A8t of cpnsultant behaviors were item number

one, "discussed...what/how to do learning task(s)." Furthermore, Table 3_

reports the percentage of all behaviors, per item, by size of instructional
group and-subject matter. That is% math, independent interactions accounted
for 16.1% of all behaviors observed.



Insert Table 3 about here

_ _Table 4 reports the percentage of management functions par item. For

example, Table 4 shows that 32.S%cof all management behaviors were item

number one, "lolicited assistance of learners."

Insert Table 4 about here

Data in Tables 3 and 4 suggest that teachers interact with learners in

a consulting role to discuss how to do a prescriptive task, and then teachers

manage the classroom by individually interacting with learners to assist them

in completing the prescribed tasks. The individual assistance is both teacher

and pupil initiated.

Descri tion of Instructional Climate Based on Observed Teacher Behaviors

The observational data provided us explicit information about the nature

and patterns of teachers functions in the ALE. Based on the frequency data,

we conclude that teachers perform their consultant role by structurpg the

learning environment such that they instruct individual learners how to do

tasks and, whether student or teacher initiated, they provide assistance to

students in completing their prescribed tasks. When students complete their

work, teachers correct and discuss progress with them.

The data further suggest that manageiX.nt functiohs concern^d more than

discipline, in that teachers continuously structure instruction and student

behavior by praising /reinforcing students and explaining program usage and

classroom rules. These behaviors seen to have the characteristics of the

"smoothness of transition" quality as defined by Kounin (1970). Management

behaviors are utilized to structure academic experiences to encourage learners

to become self-directed (consultant role) as well as to direct behavior

in order that the smoother social interactions and transitions can occur.

To further describe the classroom processes, we aiswobserved student behaviors

under the ALE. The following discusses the student behavior data.
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Student Behaviors Patterns

To describe the characteristic natures of the student learning processes

and interactions between students and teachers under the ALE the SBOS data

was, analyzed and results are summarized in Table S. As reported in Table

5, 63% of observed interactions between students and teachers were initiated

by students and 184 were initiated by the teacher. Fifty-eight percent of

the interactions between the-teachers and students were for instructional

purposes and 25% were for management purposes.' This particular result seems,

on the surface, to differ from the teacher behavior data from'the STBOS.

The management.function from the STBOS data were considerably higher (47.7%).

This difference may be explained by the fact that the management functions

performed by teachers as measured-by STBOS also include management behaviors

occurring. in situations, other than management interactions between teachers

and students (e.g., categories 10, 11, 12 on the STBOS form)..

insert Table S about here

The data in Table 5 further suggest that under the ALE, when students

interacted with other =tudents in the classroom, 96% bf.the time was for

idea sharing and other constructive purposes and about 4% were classified

as disruptive. interactions. Students were observed to haire-spent.about 74%

of their time on completing teacher assignad prescriptive learning activities,

and 15% of their time on completing the exploratory learning tasks of their

own choices. Students were also observed to have spent 77% of their'tame

working on individual tasks and 19% of their observed time was spent in group

interactive situations. Furthermore, 70% of observed behaviot% were classi-

fied as on tasv and 24% were distracted. These particular results of on

task behavior of students are such higher than those reports in other studies

(e.g., Berliner, et. al. 1976).

Relationshi. between Classroom Processes and Student Behaviors

To examfne the relationship between certain classroom *processes and

student Behavior's, intercorrelatfons among a selected number of categories

of observed classroom processes.and student behaviors from the SBOS data
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were calculated. The results are reported in Table 6. The statistically

significant correlation coefficients between pairs of variables shown in

Table 6 suggest some very interesting patterns. The data shows, for example,

that: (a) when a student initiated interaction with a teacher, it tended

. to be for instructional purpose's (r . 90, P <.01), and these instructional

interactions tend to occur when the students. are working on individual

tasks (r 90, P (.01),, (b) teacher initiated interactions with students,

whether for instructional or management purposes, do not 'seem to relate_

significantly to any of the student behaviors or classroom processes, (c)

When students interact with their peers they tend to occur in both group

interactive settings (p 4:.05) and when students work on individual tasks,

(p (.05), and (d) distraction tends to occur when the students work on

individual tasks (p (.05), and distracted behaviors were found to be

negatively related'to student work in group interactive settings (g <,05).

Insert Table 6 about here

Patterns of Teacher Interaction with Students of Different Characteristics
ir

No noticeable difference in theclassroom behaviors were found when

comparing the SROS data on students of different age, achievement levels

or sex, except in one case, the frequencies and nature of interactions,

between teachers and high and underachieving children. As, shown in Table

7, 66% of the teacher initiated interactions with high achievers were for

instructional reasons, while only 34.7% of the teacher iniziated:contacts

with underachieVing children were for this purpose. In addition, over

65.2% of the time teachers attempted to initiate contact with underachievers

they had management purposes in mind, while only 24% of teacher initiated

contacts with high achieving students was for this reason. Teachers spent

more tin, contacting,high achieving students for instructional purposes,ithe

underachieving children seemed to seek more instructional information froim -

teachers Than high achievers. Of the total number of student initiated

interactions with teachers, 84.6% of.the contacts initiated by ,.nderachieving_

students were for instructional purposes, while 75% of the teacher contacts

sought by high achieving were for instructional purposes.



Insert Table 7 about here

These differences found in the teiCh;r.student interactions between the

two groups do not -seem to be attributed by student behavior differences.

No sajo ;differences in student classroom behaviors were observed between

these tiro groups of students. On task behaviors for example, were 76%

for the underachieving group and 72% fog thehigh-achieving group; 12% of

the observed behaviors of the underachieving group was classified as

distracted and 17% was observed fot the high achieving group. Both groups

were observed to have spent similar amounts of time working on.prescriptixe

learning tasks assigned by teachers (67% and -61%) and their task colletion

rated were quite comparable, both groups completed more tasks than their .

teachers had assigned, 122%.1mL2mading,1261 in ilath.for the high achievers

and 11S in reading and 118% in math for the'un4irachievers, Therefore, it

is our hypothesis that the difference may be attributeSio the difference'

Lathe expectations the t may have ofstudents of different achievement

levels; 'these expectat differences mall UnCJI)SCiOUSi

Disbis,(on

7 The teacher aq student-data indicates that teachers dc direct this

learning eztrirontnet such that students become self- directed and Self-
.

evfluatitig as specified by'the goals of the.progran. Furthermore, the data

sugges)4 contextual variables, such as Size of instructional group and subject

"/-matter, do affect the teaching patterns and teacher-pupil'interactiOn. -similar

findings.were also reported by Brophy and Evertson (1976,14cDonald and

Elias 176 ad Tkuoff a.ta(9dr (1977). Additionally the results from thii

study suggist that,student achievement level-charictetistics also affect'

teacher:Pupil interactions. One of the unique findingsfrom this study was

, that consultant and manegement functions are not mutually exclusive. Each

copplimemts the-othler to insure mastery of basic skills as well as realizing

the goal of sore independent reamers.
.

In spite of the preliminary nature of this study, the results seem to

suggest some methodological implications -for teacher effecti7eness research.
a
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The importance of Iimairicapiously observing teacher and pupal behavior in

natural settings holds importance for teacher education. Doyle (1977)

suggests that naturalistic, environmental investigations can -yield descrip-

tions of teaching patterns which result is deslrable pupil behavior. These

explicit descriptions can then be utilized to design pre- and in-service

teacher training prOva. 3 that are jikely to be adaptive to local school

settings aril program iMplementation demands.

11 N
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TABLE I
Per Centage of Oburved Teacher Behaviors by Function,

Size of Instruction' Group and Subject Matter

Teacher Functions Independent Small Group
of all

behaviors

-Math Reading. Explorator) ch Reading Exploratory

Consultant Functions 52.9 54.2 33.9 , ;6.7 71.2 50.0 52.3
..11Piew
Management Functions 47.1 -45.8 66.1 83.3 28.8 .460 47.7

TABLE e
Pe: Centage of Observed Teacher Behaviors by Subject Matter and

Site of Instructional Group

Math

Independent Small Group" % of all b2havion.;

Reading

1/....=11

30.4

34.5.

'Exploratory 16.4

1.8

15.2

1.8

% of ail behaviors 81.3 18.7

32.2

49,7

18.1

J



Tibia 3

`Percintage of Consultant Function Observed Teethe 8ehav$ors Per Item

The reaches

Independent Small Group (210)
IL..NIMIONN,N..all of Consultant

Behavior-Math Reading Exploratory Math Reading Exploratcry

I. 04cussal with leather (st,
witathsow to do taming

tiw tesklst 14.5 13 97 39 14 5 1 1 48 0

' 2. Requested of feat nzr(s)
inStructanat_Plan. 0 6 . 22 2 8 6.7

3. Discussed progress Wt
iattrier(s). 4.5 5 0 3 4 06 1 1 14.6

4. Requested progress 'nfor'
. MUNI frorKlearnetlf). 3 9 5 6 1.1 7 06 12 -8

5. CorreitedIrcompitted work
of learner O. 7.3 89 1 1 6 17.9

%titan betipiors 16.1 18.7 s 5 5 29 108 87

Table 4

Percentage of Management fuoctico Observed Teacher Bellaviors Per Item

Independent Small Groups 12.10)
of Management

Baba +forsThe Teacher Math Reading Explocatory Math Reading E *pia tatory

1. Solicited assistance of
learrierts). 13.5 .14 1 4.3 0 61 32 5

2, Urrsolicrupd assistance of
Warmth). 11,7 798 104 061 061 -31-3
Praisefreinforcernenno
laiitnerfs) for independence, 3.1 9 2 1.8 1 2 153

5. Encouragement for lirernst to
qtovide assistance to peer.

d. Explanation of Prograrn"
rules to Irrefrierft).

- 0 61

0 -61

0 61

7.97 0.61

1.2

9 2

7. Expflanattfon of classroom
r u l e t o l e e r n e ri a l . 1 8 1.8 3.7 ... 7 4

IL Solicitation of -Program"
- rules ftoroiiarrterti). i - 0 61 - 0 61

10. Oifallasritrafer;ed to potted
w

"Piggrens" or clekrOarn rules. - - 0 61 - - - 0 61

"!11. Arreragement of men/60 for
soy ace" by learner(:). 061 _ 061

12. LAWN an bowl* for ably
klpitificadon by Siegnefts). 061 061 1.2

Se bib eviets 14.1 158 102 5 44 0.87

14



Table 6

Svnrnaryuf Frequencies of Observed flehavoors
findy II 1978-77

39

Morn Percent of
Canvass of Variables Observed Fracpuencies

A. Interactions with Tischer
1. Initiation

Sti;dent

b. Teacher

c. Uninown

2. Purpose

L instructional
Menagement

Unknwan

8. _ Interscdons with oho, Children
1. Share ideas, materials. activities. int.

2. Disrupt (tease. fight. argue. MO

tctivity Types:
1. PresoriPthe

2. Exploratory

3. Other

D. Sifting:
1. Group: interactive
2. Group: parallel

Individual

.08

.911

.04

.74

.15

.11

.19

-

.78

Manner

1. On Task .70

2. Visiting for Teectwes Help .07

3. Distracted .24

15 at,



Table 8

Into:is:bons Among a Selected Number of OnVOOM P10003 Variables
Study II 1976-77

N 39

ep<.05
**p<.01

k Variables

1. Student initiated
interactions with teacher 1_00 - 03 .90" - 13 ,313* - .08 - .21 .86"

2. Teacher initiated
interactions with students

Interactions between teacher ar,d
students for instructionel purposes

'

78" :79"

1.00 -.03 -.01 -,12 ,17 - - .23 .07

1 00 - 27

1 00

-..33'

.09

- 07

19

- .26

.21

81"

- .18

71"

- 12.

77",

- .15 ,

1 00 16 40 .3.1 .43' 51"

100 .19 -.12 - 14 .07

1 00 .07 - 01 - .35

100 .79" AV*/

4. Interactions between teacher
and student for management purposes

5. Student interactions with
peers for task orientitkPurobsal

51 Student interactions with
peers for discriptiy* reasons

7. Student work in
interactive setungi

8. Student work m
individual settings

9. Student observed
to be on task

10. Student observed
to be distracted

1 -00 .61"

6 1.00

16
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